Objective: to evaluate the effect of progressive muscle relaxation as a nursing procedure on the levels of stress for sufferers of multiple sclerosis. Method: random clinical trials conducted at the Neurology outpatients unit at a University Hospital. The sample consisted of 40 patients who were being monitored as outpatients (20 in a control group and 20 in an experimental group). The Progressive Muscle Relaxation technique was used. The control variables were collected through interviews that were recorded on forms and on the Perceived Stress Scale that we used. Five meetings were held every fortnight covering a period of eight weeks. The experimental group was advised to carry out daily progressive muscle relaxation activities. After eight weeks of these activities, they were evaluated again to measure their levels of stress. In order to analyze the data used, the software package Statistics for Social Sciences version 19.0 was used. Results: the application of the t test showed a significant reduction in the Perceived Stress Scale scores in the experimental group (p<0.001), which in turn proved that there was a reduction in the levels of stress after the application of the relaxation practic-es. Conclusion: the progressive muscle relaxation activities contributed to the reduction in stress levels for multiple sclerosis suffers and thus can be used in nursing for patients. Clinical Trials Identifier: NCT 02673827.
Introduction
Multiple Sclerosis (MS) is a chronic, autoimmune disease which is characterized by neuro-degeneration of the central nervous system which presents a number of consequences such as: variable motor deficits and sensitivities caused by the demyelination of the myelin sheath. It affects young adults in the prime of their productive lives bringing about permanent neurological incapacity in the long term (1) . It is also associated with: psychological alterations, cognitive deficits, fatigue, emotional problems and stress which affects their (2) quality of life.
Research has proven an association between stress and the worse clinical cases of MS. Stress can influence the onset of MS and its clinical development making it more intense and increasing the frequency of the symptoms (3) (4) . Information has also shown that there are negative associations between stress and the quality of life for those with MS (5) (6) .
MS is a complex, multifactorial condition of unknown etiology covering genetic and environmental factors.
The neuroendocrine system can be influenced by intrinsic and extrinsic elements such as emotional and psychological stress. The immune and neuroendocrine systems communicate with each other in a bidirectional way through receptors and common molecular messengers. Any type of level alterations can bring about susceptibility in changes and the levels of gravity in autoimmune and inflammatory diseases such as MS (7) .
Negative stressful events and psychological suffering worsen neurological symptoms and increase the risks of additional cerebral lesions detected through MRI scans on patients with MS (8) .
Known information relates emotional stress with an exacerbation of neurological symptoms. This is due to inflammatory factors induced by stress which damages the conductance of the demyelinated axons or somatization disorders where neuro-mechanisms are affected (3) .
However tackling stress can be even more important for those incapacitated by stress such as MS suffers in relation to the population as a whole. This is because these people not only experience more stress but they can also be more vulnerable to its negative effects (9) .
Amongst the varies option that exist for tackling stress, relaxation techniques are being used on a more frequent basis in order to relieve every day stress. It is considered one of the more simple and easy to use methods to put into practice (10) . Acute stress constitutes the biggest impact in relation to exacerbating the disease with reference to chronic stress in patients with MS. This highlights the importance of tacking an approach where patients are instructed on the techniques to be used to tackle stress (11) .
The Progressive Muscle Relaxation method (RMP)
is an active, participative and dynamic method that promotes the independence of the individual. It allows people to learn to assess their specific muscular group tensions in order to relax them (12) .
Recent research on the effects of RMP on patients with MS has covered interventions made on suffers of:
fatigue, poor quality of sleep, stress and depression. All of these studies presented scientific evidence that RMP brought a better quality of life for the patients (13) (14) (15) .
In Brazil the legislation covers the nursing profession and the implementation of alternative treatments with the aim of promoting patients health through natural, traditional, complementary and nonconventional therapies (16) .
In the face of scientific evidence and the scarcity of national studies on the use of RMP as a therapeutic intervention in nursing for suffers of MS, the following question emerged: what is the effect of RMP on stress levels for suffers of MS considering the theory that RMP reduces stress levels for those with the condition? With the aforementioned in mind, the objective of this study was to evaluate the effects of RMP on patients' stress levels.
Method
Random clinical trials were undertaken. 40 patients with MS took part in this research who were being monitored as outpatients at the Cassiano Antônio de Moraes Neurology University Hospital which is a part of the Espírito Santo Federal University. They were chosen due to meeting the following inclusion criteria: they had been diagnosed with relapsing-remitting MS for about six months, they had been undergoing immunotherapy, they registered ≤ 5.0 on the Expanded Disability Status Scale (EDSS), they were aged between 18 and 65 years old, they had not had any relapses in the three months that ran up to the start of the study and they were living in the metropolitan region of Vitória-ES. and the experimental group (n=20).
The variable information such as: sex, age, marital status, race/color, level of education, occupation, time of diagnosis and medication to control the condition was collected through interviews and filling out our research specific forms. .
The experimental group was required to carry out the Progressive Muscle Relaxation technique (RMP)
using an audio CD and explanation leaflet produced for this study describing the steps to be followed. They were told to practice RMP once per day during eight weeks in their households during the day when they were not that tired. For the experimental group, this contact allowed for the next meeting to be scheduled as well as to check that the RMP was being correctly done. This time was also used to encourage them to continue.
In the intervals between the three meetings for the participants in the experimental group, they were visited by researchers at their households in order to evaluate the carrying out of the RMP technique and to measure their physiological parameters: blood pressure (PA) and heart frequency (FC). Both were measured using the OMRON 705 CP digital automatic monitor. Respiratory frequency (FR) was also measured through observing diaphragmatic respiration during a period of one minute using a conventional watch. The physiological parameters were used as physiological markers for RMP.
-Last meeting: After eight weeks from the start of the intervention, the participants (experimental group and control group) returned to the Neurology center's outpatients unit for a last check up with a nurse. For the experimental group, we carried out the RMP on them and then we measured their FC, FR and PA before and after the intervention. We used the PSS-10 on both groups.
In order to analyze the statistical data we used the
Statistical Package for Social Sciences (SPSS) version
19.0 with a 5% level of confidence corresponding to p=0.05 (confidence limit at 95%). We initially noted through the Shapiro-Wilk test of normality that the captured data had a normal distribution (GAUSS).
Nevertheless we applied the t Test for averages which
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After eight weeks of intervention the median of the PSS-10 in the experimental group was 11.00 and for the control group it was 16.00. We noted a small median reduction of the PSS-10 for the control group but it was not significant (p=0.598), whilst there was a significant statistical reduction in the experimental group (p<0.001).
The correlations between the groups were not measured (p>0.05).
For the experimental group, in all of the meetings there was a statistically significant difference (p <0.005) in relation to the stress levels and the biological markers (PA, FC and FR) in the initial moments before and after the relaxation technique were used. This came with a reduction in the physiological parameters after the intervention, showing that the RMP intervention was effective ( Table 2) . 
Discussion
Finding responses to stress is a dynamic and individual process. Factors such as one's personality, life experience, and both cognitive and biological factors can influence the evaluation of an individual in relation to potentially stressful events (18) . Biological responses to stress involve various systems, including the: autonomous nervous systems, the hypothalaicpituitary-adrenal axis and the vascular system. All of these systems are intimately connected to both innate immune responses, therefore stress may affect the immune system in an immune disease such a MS (4) .
Patients with MS present signs of hyperactivity in the hypothalaic-pituitary-adrenal axis. Aside from this, the sympathetic adrenomedullary system, proinflammatory cytokines and mast cells can find themselves being altered (19) . However, alterations in the physiology of the stress may affect the response to stress for people with MS.
One study evaluated the relations between the symptomatology of the disease, the perceived stress (10) .
The use of relaxation techniques as an intervention to tackle stress for people with MS can be accompanied by other practices including cognitive-behavioral strategies. This has demonstrated long term progress in relation to tackling stress (22) . We saw similar results for disabled women including MS suffers showing reductions in stress levels after six weeks of intervention (9) .
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Although this study has shown that RMP can be used as a possible intervention for stress, there were some limitations.
The size of the sample was a limiting factor in this study because it did not allow for generalization to be made based on the results. It also did not permit statistical non-significance in the analysis to really be considered as the absence of an intervention effect.
Another limiting factor was our not using laboratory examinations such as IGA and salivary cortisol that would have been important to complement the data obtained from the Perceived Stress Scale which makes it possible to conduct statistical analysis. Also the condition that the participants "reside in the metropolitan region" was a limiting factor because we were unable to replace the losses in participants.
We suggest that future studies should go beyond our preliminary conclusions using a larger sample of people and through analyzing other similar techniques.
There should also be the use of laboratory exams.
Conclusion
There was a significant reduction in stress levels for suffers with MS for the experimental group (p<0.001), after having the RMP intervention when compared with the control group (p=0.598). Based on the results that we obtained, we noted that RMP reduced stress levels in patients with MS. This is an intervention that is simple, accessible, provided at low cost and can be done during medical appoints to see a nurse. It can also be done by the patient in their own homes which, in turn, gives them greater autonomy as well as a greater connection with those from whom they are receiving medical assistance. Aside from this, RMP as an intervention that can be practiced by nurses, increases and broadens their professional capabilities both in outpatient units and when conducting house visits.
